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SARCOIDOSIS AND THE KVEIM REACTION*
FRANCIS J. ROGERS, M.D.t AND JOHN R. HASERICK, M.D.
Despite advances made in the knowledge of the clinical manifestations of
sarcoidosis, relatively little is known about the fundamental nature and patho-
genesis of the disease. Kveim (1), in 1941, described a hitherto unrecognized
delayed cutaneous reaction in patients with sarcoidosis and opened a new inves-
tigative approach to the disease. He noted that following the intracutaneous
injection of a sarcoidal lymph node suspension, 12 of 13 patients with sarcoidosis
developed a small indolent papule in 2 to 3 weeks. If this papule was later ex-
cised, it resembled sarcoidosis histologically. No papule developed in control pa-
tients having either tuberculosis or syphilis.
Since this initial report, the reaction has been under investigation, chiefly in
regard to its use as a diagnostic aid. Subsequent investigators (2-44), however,
have not been in complete agreement as to the usefulness or specificity of the
test, undoubtedly owing in part to individual interpretations at variance with
those of the originator.
Usually, if a sarcoidal lymph node suspension is injected into the skin of a
patient with active sarcoidosis, a papule forms in 1 to 3 weeks (Figure 1), attains
a size of 3 to 6 mm., remains stationary for about a year, does not break down or
ulcerate, and then fades away leaving a dark-brown pigmentation. The evolu-
tion of this "typical papule" is often regarded as indicative of a positive Kveim
test, and in most cases would seem to suffice as a diagnostic aid. However, we
have seen papules develop at the test site, which for practical purposes were
indistinguishable from the "typical papule" but which on excision revealed a
banal cellular infiltrate totally lacking the characteristic epithelioid reaction of
sarcoidosis. While the usual "typical papule" is well formed by 6 weeks, lesions
developing at the test site as late as 1 to 5 years after injection have been re-
ported as positive Kveim tests (15). Thus, until uniform and rigid criteria for
assessing the test are adhered to by all investigators, there is apt to be con-
tinued disagreement as to the usefulness and specificity of the test.
In a previous report (16), the authors noted an excellent correlation between
the presence or absence of clinically active sarcoidosis, and the result of the
Kveim test. Suffice it to say here that in our experience the Kveim test is a
highly specific and useful test. In Table 1 are summarized the results of the test
on 103 patients.
MATERIAL AND METHOD USED FOR REGULAR KVEIM TEST
The sarcoidal tissue suspension (or antigen) used in the routine test was made as follows:
portions of involved lymph nodes from patients with active sarcoidosis were obtained at the
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Fra. 1. Papule at site of positive Kveim test of 6 weeks' duration
TABLE 1
Results of Kveim tests in 103 patients
4.9 positive tests
All had clinically active sarcoidosis when tested. (Four patients were later retested
while in a clinical remission and the test was then negative.)
50 negative tests
6 patients with sarcoidosis were in clinical remissions when first tested.
2 patieuts had cliuically active sarcoidosis.
42 patients had other diseases. (Tuberculosis, berylliosis, pneumonitis, lymphoblas-
toma, etc.)
4 questionable tests
No evidence of sarcoidosis in these patients.
time of surgery, tested for sterility, and stored at —10 degrees C. When antigen was needed,
the glands were pooled, cut into small pieces and ground in a mortar (no sand was used).
Physiologic saline was added in the proportion of 9 parts saline by weight. Aqueous merthio-
late to make a 1:10,000 solution was added as a preservative and the resulting mixture
strained through 8 to 10 layers of wet gauze and stored in 10 cc. rubber-capped vials. The
contents were pasteurized and a final check for sterility was made using thioglycollate
broth. In testing, 0.1 cc. of the suspension was injected into the skin as superficially as
possible in the manner of a Mantoux test, using a tuberculin syringe and 25 or 27 gauge
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needle. Patients were instructed to return in 6 weeks, at which time the test site was excised
with a small cutaneous punch. The injection was usually made near a mole which served as
a landmark.
The sole criterion of a positive test in this investigation was the presence in
the excised test site of a tuberculoid reaction resembling sarcoidosis. Question-
able tests were those in which a partially granulomatous reaction occurred that
\vas more than that usually seen in a negative test, but in which the epithelioid
characteristics of the usual positive test were not present. The usual negative
test revealed normal skin when excised, but occasionally a mild nonspecific
inflammatory reaction was observed without evidence of granuloma formation.
Control antigens were used consisting of normal lymph node suspension made
in the same manner. This material was innocuous and no instances of positive
reactions were encountered in the control tests.
INVESTIGATION OF THE ANTIGEN
Method. Certain alterations were made in the regular sareoidal tissue antigen
and tests were made with this altered antigen in the routine manner described
above. Results were compared with concurrent tests using the regular antigen.
Because of the number of excisions that was necessary, the number of patients
tested with each altered antigen was small. Enough were tested, however, to
warrant certain conclusions concerning the following properties of the antigen.
Boiling—Antigen was boiled in a water bath for j hour. This reduced but did not destroy
its potency. In patients developing a large papule with the regular antigen, a small papule
developed with the boiled antigen. In patients developing a small papule with the regular
antigen, no papule developed with the boiled antigen. The quantity of tuberculoid reaction
in the excised test site corresponded to the size of the papule.
Particulate melter—With careful grinding, the resulting particulate matter was of very
small size. The suspension did not clear entirely on standing but left an opalescent upper
layer. This opalescence did not clear with centrifuging at 2500 rpm for 1 hour. After so
centrifuging, the upper layer of the suspension still produced a positive test, but the reac-
tion was quantitatively smaller than when the antigen was shaken and the particles sus-
pended evenly. With ultracentrifugation at speeds of 30,000 rpm, all particulate matter
settled, and the clear upper layer was then incapable of eliciting any reaction.
Bther extraction—A portion of the regular antigen was washed 5 times with ether, and
lipids removed were discarded. The remaining ether-washed suspension elicited essentially
the same change as the regular antigen, except that the papules were larger, and histolog-
ically, the reaction appeared quantitatively greater.
Duration of potency—The longest time that a single batch of antigen was used was 18
months. No change was observed in its potency or specificity during this time. When not in
use, it was stored in the refrigerator with other biological products.
Protein and lipid determinations were made on suspensions of normal spleen,
normal lymph node, and 2 batches of sarcoidal lymph nodes. The results are
tabulated in Table 2.
Miscellaneous Observations. We have observed that 5 mg. of hydrocortisone
injected with the Kveim antigen will prevent the formation of a tubereuloid
reaction in patients having active sarcoidosis. At six weeks, these test sites re-
vealed only peculiar focal areas of degeneration in the dermis, which were similar
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TABLE 2a
Protein and lipid determinations of Kveim antigens and control antigens
Protein (Biuret Method) Total
______________ _____________
Phospholipids Cholesterol
Uncentrifuged Uocentrifuged
Uncentrifuged Centrifuged1
Spleen 1200 200 3.4 21
Normal Lymph Node 350 100° 0.3 2
Sarcoid Lymph Node 550 100° 0.8 4
Sarcoid Lymph Node (pooled) 600 100° 0.4 3
The determinations indicate extremely iow values of lipids, and the apparent concen-
tration of the protein fractions in the particulate matter.
a Results are in milligrams per hundred cubic centimeters of the 10% suspension.
b Centrifuged to settle particulate matter.
Below lower level of accuracy for the procedure.
to those obtained in control tests using hydrocortisone alone, and completely
lacked the cellular response to control tests that used the Kveim antigen alone.
At 10 days, a considerable cellular proliferation was present in a developing
positive Kveim test, which by 35 days revealed well-marked focal areas of epi-
thelioid cells. Following injection of 5 mg. hydrocortisone into a 10-day-old de-
veloping positive test, almost no cellular reaction was evident by 35 days. A
6-week-old positive test site was injected with 5 mg. hydrocortisone, and 2 weeks
later, considerable (but not complete) dissolution of the epithelioid tubercles
had taken place, as compared with the uninjected control tests. With the limited
number of combinations of injections available for observation to date, it ap-
pears as if hydrocortisone at the local level effectively blocks the stimulus re-
sponsible for the granuloma formation, and seems to almost "melt away" the
developing and developed granulomas.
The effect on the Kveim reaction, of systematically administered drugs was
difficult to evaluate. We have observed patients who have responded very favor-
ably to the use of isonicotinic acid hydrazide and in whom the Kveim test, after
an initial positive result prior to therapy, was negative while they were taking
the drug. Other patients, however, have shown little response to this drug and,
during its administration, have continued to develop positive Kveim tests.
Similar reactions have been observed during the administration of ACTH and
cortisone.
VARIATIONS TN THE HISTOLOGIC APPEARANCE OF THE POSITIVE KVEIM TEST
Given a potent, satisfactory sarcoidal lymph node suspension, there are two
factors which will influence the resulting reaction as seen in the excised positive
Kveim test: 1) the individual's ability to react to the stimulus of the antigen;
and 2) the duration of the test prior to excision. The first factor may be studied
by comparing reactions seen in positive tests of the same duration. For example,
at 6 weeks the reactions varied from a few tubercies (Figure 2) to infiltrations
occupying the entire width of the dermis (Figure 3). In the less extensive reac-
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tions, lymphocytes were not present in large numbers, and the focal collections
of epithelioid cells were similar to those seen in sarcoidosis. In some of the most
extensive reactions to the antigen, a small central area of necrosis was seen which
had a predominating illfiltrate of acute inflammatory cells. Surrounding this
was a zone of epithelioid cells and lymphocytes in which definite tubercies could
not be readily distinguished. Further in the periphery, the reaction was less
intense and epithelioid tubercles with a minimal lymphocytic infiltration were
present, resembling the tubercies of sarcoidosis.
These observations imply that persons with sarcoidosis differ in their sensi-
tivity to the antigenic agent in the suspension. The less sensitive individual
reacts to the stimulus in a relatively mild manner as indicated by the presence of
few epithelioid tubercles. The highly sensitive individual reacts more violently
and at the point of maximum concentration of the antigen there is a complete
necrosis of the tissue and an acute inflammatory response. At the periphery of
this acute reaction, the response more closely resembles that seen in the less
sensitive individual.
Although it seems possible that the extent of the response could be used as
an index to gauge the severity or acuity of the disease, the follow-up in this study
is not of sufficient length to provide a basis for evaluating this possibility. It
has been noted, however, that the quantitatively large reactions were seen more
frequently in Negro than in white patients.
Pathogenesis of the Kveim Reaction. The influence of the duration of the test
on the resulting microscopic characteristics is apparent when tests of different
durations are compared. Such a comparative study must take into account the
individual variations mentioned above. A pattern of development may be dis-
cerned in the tests excised from 4 weeks to 9 months. In the first few weeks none
of the test sites had what is often described as the classic appearance of sarcoido-
sis. The tubercles tended to be more loosely knit, and there were more lympho-
cytes surrounding and infiltrating some of the tubercies. The older the test,
however, the more the reaction resembled that seen in sarcoidosis. By 6 to 8
weeks, most of the tests were compatible with the variations seen in sarcoidosis,
and by 3 months and later, all tests were indistinguishable from cutaneous sar-
coidosis. The tubercles in these tests of longer duration (Figure 4) were truly
"naked" with almost no lymphocytic infiltration about them. It also appeared
that at any given time in the early weeks, the less extensive the reaction, the
less the lymphocytic infiltration and the more the test site resembled sarcoidosis.
The early development of the positive test was observed by serial biopsy.
Several tests were made on volunteers, and the test sites excised at different in-
tervals. Test sites of the following durations were available for study:
Positive Test
Patient 1 3, 6, 10, 13, 16, 20, 25, 42 days
Patient 2 7, 13, 35, 42 days
Negative Test
Patient 3 3, 13, 42 days
Patient 4 5, 8, 15, 35, 42 days
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From this material, the early reaction to the antigen was observed in both posi—
tive and negative tests.
In regard to the negative tests, a mild perivascular infiltration of lymphocytes
was observed in the early period. At 13 days in patient 3, a small focal collection
of lymphocytes with a few small giant cells was seen. There was no evidence of a
tuberculoid reaction. Both test sites revealed almost normal skin at 42 days.
A different reaction pattern was observed in the test sites from patients with
sarcoidosis. The 6-week test site in patient 1 revealed a small central area of
necrosis, and the changes observed in serial biopsy in this patient are probably
more extensive than in the usual developing positive test. In this patient, the
following changes were seen:
Three days—In the center zone there was a slightly basophilic staining of the
collagen with an infiltration of polymorphonuclear leukocytes. In the periphery,
extending the width of the dermis, a perivascular infiltration was seen composed
predominantly of large mononuclear histiocytes and pleomorphic mononuclear
cells. The test site at 3 days was not sufficiently different from that seen in the
3-day control (negative test) to suggest any recognizable specific early changes.
Six days—(Figure 5) A dense perivascular infiltrate was again noted, com-
posed of pale-staining, large histiocytes, smaller deeper-staining, mononuclear
leukocytes, and pleomorphic atypical cells difficult to classify.
Ten days—(Figure 6 a, b) A small central area of degeneration of the collagen
had taken place, with a few foci of complete necrosis. The area was infiltrated
diffusely with polymorphonuclear leukocytes. Apart from this severe reaction,
the cells consisted chiefly of mononuclear leukocytes and histiocytes, with many
pleomorphic and atypical cells. About the vessels, these cells were present in
roughly equal numbers. Away from the vessels, centered in focal areas of degen-
erating collagen, the cells were pale-staining histiocytes. The nuclei of the cells
seen in these areas of degenerating collagen seemed to be more oval than the
nuclei of similar-appearing cells about the vessels. There were few mitotic figures
seen. A few giant cells were present in the areas of largest histiocytic infiltration.
The giant cells contained from 2 to 6 nuclei which appeared identical to the
nuclei of the surrounding histiocytes.
Thirteen days—(Figure 7 a, b) The dense perivascular infiltrate consisted chiefly
of lymphocytes. There were fewer atypical cells seen. Near the vessels small
focal collections of epithelioid cells were recognized as such, and were surrounded
by deeper-staining mononuclear cells. Giant cells of the Langhans' type were
large and well formed and seen occasionally in the areas of greatest activity.
Sixteen days—(Figure 8) The epithelioid characteristics of the reaction were
more evident. Epithelioid-cell tubercles were loosely packed, with an eosino-
philic stroma, and a tendency to whirl formation. With the larger collections of
epithelioid cells, lymphocytes were present in relatively smaller numbers. Where
the epithelioid tubercles were less well demarcated, the darker-staining, round-
cell infiltrations were present in a relatively higher proportion.
Twenty days—Only one well-formed epithelioid-cell tuberele was present in
the section which was off center. It was similar to the tubercles seen at 16 days.
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Twenty-five days—(Figure 9) Larger aggregates of epithelioid cells were pres-
ent, with a minimal peripheral zone of lymphocytes. The "nakedness" of the
tubercies was more evident. Near the center of the reaction, the tubercies were
less well demarcated and considerable numbers of dark-staining, small, round
cells were present intermixed with the epithelioid cells. At the center of the
reaction, the necrotic area was relatively unchanged.
Forty-two days—(Figure 10) The reaction consisted almost entirely of epi-
thelioid tubercles. There were few lymphocytes about these tubercies. In the
central area of the section, at the site of the necrotic area seen earlier, there was
a well-defined small area of complete necrosis in which no cell types could be
seen. Epithelioid tubercles near this necrotic area tended to have more lympho-
cytes about them than did tubercles more peripheral to this necrotic area.
In patient 2, the 6-week test site was of more average extent without the
central area of necrosis. Only a few tubercles developed in the test as compared
to the test of patient 1. The changes observed at 7 and 13 days corresponded
with the changes seen in patient 1 with the exception that no central area of
necrosis was seen. The areas of degeneration of collagen in the tests of patient 2
were considerably less in number and in size in comparison with those of pa-
tient 1.
From these observations, the pathogenesis of the positive Kveim test is sug-
gested. In the patient with sarcoidosis, following an initial reaction due to the
injection, the earliest "specific" change appears to be a degeneration of the
parenchymal tissue (collagen) about the vessels. If the person is highly sensitive
to the antigen, this degeneration is of such a degree as to cause a small area of
complete tissue necrosis at the area of greatest antigen concentration. This,
however, would appear to be the exception. Accompanying this focal paravascu-
lar degeneration is a migration to the area of histiocytes. From the sections it
would appear that most of these come by way of the blood vessels rather than
from the tissue itself. There follows a period in which small round cells (lympho-
cytes) and pleomorphic cells appear about the vessels and later infiltrate the
areas of paravascular parenchymal degeneration. Giant cells begin to form in
these degenerating areas. Later, there is a clearing of the pleomorphic cells and
lymphocytes, with the emerging of the earliest tubercle. These changes take
place within the first 2 weeks, and in the third week the tuberculoid charac-
teristics of the reaction are apparent and continue to become more conspicuous.
As this "active, proliferative" phase wanes, epithelioid tubercles continue to
become more "naked" and eventually tubercles having the appearance of the
tubercles of sarcoidosis remain at the sites of the early parenchymal degenera-
tion. At any one time, however, the process does not progress uniformly. Vary-
ing degrees of maturity of the tubercles may be seen in one section. The impres-
sion is gained that the tubercles nearer the center of the reaction tend to be
larger and go through a longer "proliferative" phase than tubercles in the pe-
riphery of the reaction. It would appear that in the developing Kveim test, as
well as other tuberculoid reactions (e.g. lupus vulgaris) the presence of lympho-
cytes about the tubercies indicates an active phase of development. If such is
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the case, the mature "naked" tubercie of the fully developed positive Kveim
test would indicate an end stage in the development of the granulomatous re-
action, and that activity for that particular tubercie, at least, had ceased.
DISCUSSION
While the Kveim test is a useful and reliable diagnostic test in sarcoidosis,
the reaction is equally important as a modality with which to study the disease.
The concept that the papule at the site of a positive Kveim test is in reality a
miniature lesion of sarcoidosis is an inviting one, and there are a number of
reasons to believe that this is so: 1) The fully mature (over 6 weeks) positive
test may not be distinguished from the lesions of cutaneous sarcoidosis. This is
tiot a vague resemblance for it has been observed many times by us and others
that the naturally occurring cutaneous lesions of sarcoidosis and the positive
Kveim test are indistinguishable microscopically, if excised from the same
patient. 2) The early development of the sarcoid granuloma is not definitely
known because of the unknown duration of the lesions when examined. An early
proliferative phase has been suggested by many investigators. Barrie and Bogoch
(17), in a recent study of autopsy material, concluded that immature sarcoid
granulomas were characterized by cell pleomorphism and hyperchromatism, dis-
order in cellular arrangement and the presence of a mononuclear-cell infiltration
in a wider area than the field of the granuloma. In regard to the last, the more
immature the granuloma, the wider the mononuclear infiltration. In the liver,
lung, parotid gland, heart, and central nervous system, the organs primarily
studied in their report, the mononuclear-cell infiltration was usually accompanied
by a destruction of the parenchymal tissue of the organ. From a study of liver
biopsy specimens from patients with sarcoidosis, Shay et al. (18) arrived at some-
what similar conclusions. These authors describe "variations of what has been
accepted as the typical sarcoid granuloma." Small areas of degeneration of liver
parenchyma were observed near the portal triads, and areas of mononuclear
cells about these degenerating foci were noted. The parallel between these ob-
servations and the changes observed in the developing positive Kveim test is
striking. The small areas of parenchymal degeneration (collagen in the case of
the skin) near vessels (Figure 6a), and the wide zone of mononuclear cells about
such areas prior to the first recognized epithelioid tubercles (Figure 7a), were
observed in the early "proliferative" phase of the positive Kveim test. It would
thus appear that while the late lesions of a positive test may not be distinguished
from the lesions of sarcoidosis, the early development of the positive test is also
similar to the suspected early development of the lesions of sarcoidosis. 3) The
reaction occurs only when a reaction of similar morphology is taking place else-
where in the host. It cannot be explained as a nonspecific ability of the patient
with sarcoidosis to react to a nonspecific stimulus, for it does not occur with
other antigens or in patients with diseases other than sarcoidosis. * 4) The re-
* Some controversy exists concerning the specificity of the reaction. This investigation
(16), as well as Danbolt's (2, 3, 4, 5), Block's (14), and others (6, 7, 8) would support the
reaction as specific. We, as well as Danbolt, have been unable to confirm the observation
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action begins soon after injection, in our experience, without a long and difficult-
to-explain latent period. The papule which develops at the site of a positive test
has the appearance of a small papule of sarcoidosis, and it does not break down,
crust, or ulcerate.
5) A consideration of the test itself, is perhaps the best support for the view
that a positive test is a lesion of sarcoidosis. tThe presence of the etiologic agent
of sarcoidosis in some manner results in a host response characterized by the
formation of epithelioid tubercies. This agent, therefore, would be present in the
involved lymph nodes from a patient with active sarcoidosis, for if this agent
were not present, the lymph nodes would not be involved. It is possible that this
agent is rendered inactive with the formation of the sarcoid tubercles, but as long
as the disease is active with the production of new tubercles, the presence of this
agent in an active form must be assumed. In the preparation of the Kveim anti-
gen, sarcoidal lymph nodes are ground up, diluted with saline, and pasteurized.
In its simplest terms, the test may be regarded as the injection of a quantity of
the agent present in the lymph nodes of one patient with sarcoidosis into the
dermis of another patient. The process that was taking place in the donor's
nodes promptly resumes in the recipient's skin, providing that the recipient,
like the donor, has the ability to react to this agent (i.e. has active sarcoidosis).
The presence of this agent must be assumed since the lymph node itself (normal
lymph node suspension) is not capable of initiating this response. It is also ap-
parent that the ability to react to this agent is peculiar to the person with active
sarcoidosis, for when injected into other persons, it does not produce a reaction.
Therefore, the most reasonable explanation of the phenomenon is that the re-
action to the sarcoidal tissue suspension in a patient with active sarcoidosis is
the same host response that is occurring elsewhere in that particular patient as
part of his disease. If this explanation of the mechanism of the Kveim test is
correct, the resulting papule of the positive test in no way differs from the true
that normal spleen suspension duplicates the action of the sarcoidal tissue suspension. It
may also be noted that instances of positive tests have been reported in patients with cuta-
neous tuberculosis (15), but the criteria used in assessing the test were so broad that they
bear no resemblance to what is generally agreed upon as a positive Kveim test. The sarcoid-
like response to injection of tubercie bacilli, either living (19), dead (20), or as B.C.G. (21,
22, 23), in patients with sarcoidosis, appears well established in some instances. However,
some workers (24, 25, 26) investigating this reaction have believed that the character of the
local response to the tubercie bacillus is related to the tuberculin sensitivity. Theoretically,
this latter assumption would seem reasonable, for while the lipid fraction of the tubercie
bacillus appears responsible for the epithelioid-cell response, the necrotic aspect of the
tuberculous lesion seems dependent on the degree of sensitivity of the host to the protein
fraction of the bacillus (27). Thus, iii a patient with sarcoidosis completely anergic to the
protein fraction (as reflected in the tuberculin test), the host response to injection of the
bacillus would be of a purely epithelioid character, simulating a lesion of sarcoidosis or a
positive Kveim test. As far as is known the degree of tuberculin sensitivity does not influ-
ence the character of the positive Kveim test.
f This explanation assumes that sarcoidosis is a disease sui generis, due to a single as
yet unknown causative factor. While some will dispute this assumption, most students of
the disease support the view that sarcoidosis is a disease entity and not merely a nonspecific
host response due to a number of unrelated agents (28).
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TABLE 3
Suggested mechanism of the Kveim reaction
Substance from
Sarcoid Lymph
Nodes (Antigen)
Ability to React
to This Substance
(Antibodies ?)
Results of Kveini
Test Example
Present
Present
Absent
Present
Absent
Present
Positive
Negative
Negative
Kveim antigen and active sarcoidosis
Kveim antigen and inactive sarcoidosis
Normal node antigen plus active sar-
coidosis
lesions of the disease, except that it is self limited, and will fade away unless
further stimulation from the host occurs4
If the lesion developing at the site of a positive Kveim test is fundamentally
a lesion of sarcoidosis (there is no convincing evidence to the contrary), the
pathogenesis of sarcoidosis would be revealed by serial biopsy of the developing
positive test, mentioned earlier. Furthermore, a consideration of the reaction
hints at the basic mechanism of the disease, for it is necessary to explain why,
if the sarcoidal tissue suspension contains a granuloma-stimulating factor, it does
not cause the formation of a granuloma in all persons tested. The Kveim antigen
produces no appreciable reaction in the patient who does not have active sar-
coidosis, and is then unlike a number of tuberculoid stimulating agents such as
beryllium, silica, the tubercle bacillus, (30) which, if injected, will produce a
tuberculoid reaction in almost all persons. The Kveim antigen only produces its
specific response under very specific circumstances, namely, in the presence of
active sarcoidosis.
This implies that a person with sarcoidosis must in some way be sensitized to
the tuberculoid stimulating agent in the sarcoidal tissue suspension, and that
such sensitivity is part of the active disease, being lost when the disease goes into
remission, and absent in the person who does not have sarcoidosis. The concept
of sensitivity leads to a consideration of some substance, possibly of the nature
of an antibody, which enables the person with active sarcoidosis to react to this
otherwise innocuous "antigen." Table 3 illustrates this point.
While the existence of such a sensitizing antibody is as yet, purely speculative,
its presence would permit a relatively simple explanation for an otherwise dif-
ficult-to-explain phenomenon. With such a mechanism, one could postulate that
in the circulation in the serum of the patient with active sarcoidosis there is such
an antibody which on contact with the antigen would result in a small para-
vascular area of tissue degeneration. Since the epithelioid reaction is in itself
entirely nonspecific and is merely a host response to a variety of stimuli, the
The occurrence of an autogenic response at the site of an unexcised positive Kveim test
is the only undesirable sequelae we have observed. A patient with a large cutaneous plaque
of sarcoidosis on the face was tested in 1949. She did not return until 1953, at which time the
original plaque had increased in size markedly and, at the site of the 4-year-old Kveim test,
there was a 3 by 2 cm. plaque (Figure 11 a and b) which was identical morphologically and
histologically to the lesion on the face. Danbolt has reported an almost identical case (29).
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epithelioid tubercies of sarcoidosis would possibly be initiated by the presence
of a united antigen-antibody complex per se, or by the paravascular parenchymal
degeneration which apparently follows the meeting of the antigen with the
antibody.
Such a concept of the disease would offer a satisfactory explanation of all the
observed and established facts concerning the Kveim reaction. It would also be
consistent with many of the peculiarities of the disease, such as the monotonous
repetition of the tubercles of sarcoidosis, the widespread occurrence of such
tubercles in some cases, the inability to transmit the disease by preparations of
the involved tissue, the variations in the severity of the disease (variations in
sensitivity?), the elevation of the gamma globulin the active phase of the disease
(antibody formation?). Proof of this concept will rest upon isolation of the active
"antigenic" fraction from sarcoidal tissue, or the demonstration of the end result
(sarcoid-like granuloma) following the union of antigen with antibody. Pre-
liminary investigations are in progress using the latter approach, and employing
gamma globulin from patients with active sarcoidosis as the likely antibody.
It has been observed to date that if sarcoidal gamma globulin is injected into
the skin of a healthy person, a mild irritation ensues with the eventual formation
of fibrous tissue, as seen at 6 weeks (Figure 12). If the Kveim antigen is injected
into the skin of a healthy person, there is no appreciable reaction. If, however,
sarcoidal gamma globulin and Kveim antigen are mixed (the same quantity used
as was injected separately) and injected into the skin of a healthy person, a
considerable erythema has resulted, and an indolent papule developed, which at
4 weeks revealed focal areas of epithelioid cells surrounded by lymphocytes
(Figure 13). Attempts to elicit this reaction in guinea pigs and rabbits have
failed. These animals apparently lack the ability to respond to mixtures of sar-
oidal gamma globulin and the Kveim antigen in the same manner as humans
respond. If these preliminary observations are supported by further investiga-
tions of humans, the basic mechanism of sarcoidosis may at last be revealed.
SUMMARY
An investigation of the Kveim test has been made, and the findings are re-
ported. The test was found to be both reliable and practical in the diagnosis of
sarcoidosis. Some properties of the Kveim antigen were observed. The patho-
genesis of the positive Kveim test was studied by comparing positive tests of
the same and different durations and by serial biopsy. It is suggested that the
papule at the site of a positive Kveim test is fundamentally a lesion of sar-
coidosis, in which case, the pathogenesis of sarcoidosis is revealed. A concept of
sarcoidosis involving an antigen-antibody mechanism is suggested, based on
observations of the Kveim test. Preliminary study to support this concept is
encouraging.
ADDENDUM
An extensive report on the Kveim test has recently been published by Siltzback
and Ehrlich (The Nickerson-Kveim reaction in sarcoidosis, Am. J. Med., 16:
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790—803, June 1954) based on an experience of 571 tests in 200 patients. Our in-
vestigations are in complete accord with the results reported by these authors,
and we heartily endorse their use of the histologic criterion at 4 to 6 weeks, in
evaluating the test. They noted an excellent correlation between the test result
and the presence of sarcoidosis. Two of 54 patients in a control group developed
positive tests. It seems possible that one of these, a patient with "idiopathic
pulmonary fibrosis," could represent the end stage of sarcoidosis. The other
patient had established pulmonary tuberculosis (1 of 16 so tested), with no evi-
dence of sarcoidosis during 1 year's observation. If this is borne out with further
observation, it would be one of the rare instances in which the test has been
positive in a disease other than sarcoidosis, using what would appear to be a
satisfactory and acceptable criterion in evaluating the test. In our experience,
all 12 patients with active pulmonary tuberculosis, 2 with lupus vulgaris, and
2 \vith tuberculous adenitis failed to develop a positive test.
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